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Dear Zcsh: 

T am sendinp under separate cover a provisicnal ccnv 
of the paper which Amos Morman and I would like to send to 
PN3 via Delbruck. 

Note that the nkit theory (equation 2) is the same 
as the one you arrived atand as far as T can see it cannot 
be Fade less cumbersome except where terms of t'r,e order of 
y.pr can be ignored. This theory in its cumbersome form is 
t!?e one on which practically all of the multi-hit work in the 
literature has been interpreted. As you will see, I don't 
think it is the correct theory to use in lnterpretine survival 
curves anyway. 

The eqyaticn q= emne 
-kC 

attributed to Delbruck is 
given without derivation and I am not certain what his 
startinrr premises were, i.e. whether the Poisson is that due 
to phase absorbtion in which case t"le proporticn of infective 
centers when no dose is delivered is l-emnT or whether it is 
due to the randomizing effect of radiation, where the expression 
holds only at high dose. Tn other words, it Is net clear 
whether the expressicn is i.ntended to apply to experiment9 
with freshly absorbed ohage. or following intracellular orowtk. 
In the former case it 4s erroneous because multinlicity 
reactivation can take place.(Comoare our equations l.7 and 33). 
Tn any case, if Delbruck's enliatirjn means the ear^e thing as 
our enuation 16, then vnu are ccrrect in oa~r41jm that the nlrt 
mf ' r7? rl! /q VP-pRl.IQ n r.ril7 r>rzt --TlT:p'I? I Ir,ea.r 37.1 t.!-le F" v + n 
t?P n=, C 1 nt c?rnCsyt. : ifi f?rt It, b.ecc-Ps ipf!n3te at ?=C?. 

"Tote t.ha.t fhp w?~r WF heve handled t.h? s 1 R to 11s" the 
deviatlrr frcm I:!nearit,v of t,?+s y'ot. in thP low dose ran&? 
to !ndicat.e the tv0e of diptri'?~lticn cf the sc.n.eitlve uni+? 
nert.a!ninrr at D:X. $2 SC 17~lt e t,hct + l-e se_cpfyd,d-r!v+tive of 
+.his nlot, can never chenrre ~36~ if c= (1-e 1 . mherefore. 
an inflept?cn oclnt in t%e Tist, 1s & !ndication that the 
data are best described bv eqllaticn 21 or PC. fV)-llnpe VC," 
think +.he n-hit thecry is still defensible!. -1.- 

? arT) jndebted tc ycu for tir~in~ me to read kria 
and D111beccc's P-arch penetlcs xper because !.t made evident 
the need for -eneralizinp the multi-nrocesp case es we have 
done !n equation 21. Their eqlJati?ns are correct and their 
?eriv,~t~ rn 1 s very neat if gel.; alreadv k_r,cw what they are driv! ?p 
at, hut there js considerable confusicn 4n the tert dl~e to the 
inconsistent usage of the terms 'effective h;jt' and '?ethal 
mutation', neither of w?!ich are actua!lp intended by the 
symbol. r. Tf r is taken to mean the dose corresocnd!nc tc a 
hy-cthetlcal number of effectqve hits. remr cf whl ch are actlts.!.lv 
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effective, everything comes out right. A very minor flaw is . 
the failure to exclude the singly infected bacteria which yield 
plaques from the numerator of the experimental value w, when 
it is so excluded In the calculation of the thebretical value y. 
This leads to a maximum error of about 4q at low dose and low 
multiplicity, in the experiments reported. The thinp that b&hers 
me mcst Is that they don't recognize the importance of the effect 
that unequal sensitivity of the units will have on the apparent 
value of y. Cn p. 113, next to last pe.ra~raph,,$'j,~,~s tJlossed 
Fvc‘r. Actually, unequal sensitivity will cause-f. a ehvalue of 
ILP to become a function of both dose and multiplicity, since 
the less sensitive units will contribute neeli&t$bly toward 
decreasing the probability of reactivation at low dose and hleh 
multiplicity, but will 8-reatly lower this probability at high 
dose and low multiplicity. However, the relative effect+ of 
increasing: dose will be treater at hiph multiplicities. T 
th!nk that this may account for much of the discrepancy between 
w and y in fi&rs. 2 Rr 4. I don't think I've made this clear, 
but maybe you can figure it out. 

The interpretation of the Neurospora data given in 
the ms. has some testable consequences, one of which is that 
the frequency of allelism amonp non-dissociating components 
should be very high. 

I hope you have some comments to make on the ms. 
(which there is no need to return as I have other copies.) 
Also, T would like your propnosis on our chances of having it 
published via Delbruck. I'm not worried about that YlJle ref. 
but will try to find it in the lib. here. Sy the wav, new 
what do tou make of Y!tFin's case in the light of oljr analyses? 

sincerely, 

Kim 

P.S. I like your idea for successive apprcximaticn, but 
shouldn't your equation (5) read: loelop(l-e'n)/qrr 10~ n - ad ? 
Let me know how you make out irradiatinp diploid K-12. 

. 

*relative to y computed on the basis of equal sensitivity. 


